Variability of Latitude Fixed-Tilt Radiation
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LATITUDE: 39.18° N

LONGITUDE: 76.67° W
ELEVATION: 47 meters
MEAN PRESSURE: 1012 millibars

STATION TYPE: Secondary

Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 21 2.9 39 4.9 5.6 6.2 6.0 53 4.4 33 22 1.8 4.0
Min/Max | 1.7/24 24/32 34/45|39/58 5.0/65 35/69 | 53/68 47/57 37/5.0]| 2.9/39 1.8/2.6 1.5/2.0 | 3.8/43
Batitade 15 Average 31 38 4.6 5.3 T 6.0 6.0 5.6 5.0 4.3 32 27 4.6
g Min/Max | 2.3/3.7 3.0/44 3.8/54 | 41/63 5.0/6.6 54/6.7| 52/6.7 49/60 4.1/58 | 3.5/52 23/40 2.0/32 | 43/49
Latitade Average 3.5 42 4.8 512 a3 5.6 53 54 3.l 4.6 3.6 3. 4.6
Min/Max | 2.5/42 3.1/49 3.9/57 | 40/62 47/62 50/62| 49/63 47/58 4.1/59 | 3.6/5.6 2545 2.2(37 | 44/50
Latitads +15 Average 37 43 4.7 4.8 47 4.8 4.9 49 4.8 4.6 3.7 33 44
Min/Max | 2.6/4.6  3.2/5.1 38/5.6 | 3.7/58 4.1/55 43/53| 43/55 4353 39/5.7| 3.6/57 2548 23/40]| 4.1/4.8
90 Average 34 37 35 3.0 2.6 24 28 2.9 33 3.7 3.3 3.0 3.
Min/Max | 2.3/44 27/45 2.8/42 | 2436 2329 22p26| 2328 2631 2739 | 2846 2343 2.0/3.7 | 2.9/34
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day). Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year ‘
0 Average | 3.0 40 5.3 6.4 7.1 7.8 7 6.9 58 46 3.2 25 54 |
Min/Max | 2.3/3.7 3.0/48 42/64 | 488.1 6.1/85 6590 | 63/89 5775 47/69 | 3.6/57 22/40 1.9/3.0 ) 50/59
it 2 Average 37 4.7 59 6.8 7.2 7.8 7.7 Tl 6.3 33 3.9 3.2 5.8
Min/Max | 2.7/4.6 3.4/57 4.6/72 | 49/86 6.1/8.6 6.5/9.0 | 63/90 5978 5.1/75| 42/67 2.6/50 23/39 |54/64
Tatitnda Ayerage 4.1 5.0 6.0 6.7 7.0 75 74 7.0 6.4 3.9 4.2 3.5 5.9
Min/Max | 2.9/5.1 3.6/6.1 4.7/73149/85 59/84 62/86| 6186 58/7.7 5.1/7.6| 43/7.0 2854 24/43 ) 54/64
Latitude +15 Average 4.3 5.1 59 6.4 6.6 7.0 6.9 6.6 6.2 5.6 4.3 il 7
7 | Min/Max | 3.0/53  3.6/63 4673|4782 5579 5881 | 56/8.1 5473 4974 | 4371 28/56 2546 | 53/6.3
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
DA Average 43 5:1 6.0 6.8 % 8.0 7.8 72 6.4 5.6 43 3.7 6.0
55 Min/Max | 3.0/54 36/63 47/73|50/86 62/87 67/9.2| 64/9.1 5978 5.1/7.6 | 43/7.1 2857 2.5/4.6 | 5.6/6.7
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 25 28 3.0 3.1 33 37 3.6 3.2 3.0 3.0 2.3 2.2 3.0
Horiz Axis Min/Max | 1.4/3.5 1.5/3.7 1.8/4.1 | 1.6/44 2544 27/46| 25/46 23/38 20/39 | 20/42 1.3/3:6 1.2/3.0 | 27/35
1-Axis, N-S Average 19 23 34 4.0 43 4.8 4.7 42 3.6 3.0 2.0 LS 33
Horiz Axis Min/Max | 1.1/2.5 1.4/34 2.1/47 | 22/58 33/58 34/6.1 3.1/6.0 29/5.0 25/4.7 1.9/4.2 1.0/29 0.8/2.1 | 2.9/3.9
1-Axis, N-S | Average | 2.8 34 39 42 42 4.5 45 42 4.1 38 2.8 24 33
Tilt=Latitude | Min/Max | 1.6/3.8 184S 72454 | 2361 3256 35T 0B 3050 2852 | 2563 1.4/4.1 1.3/32 | 3.3/44
2. Aiis Average 3.0 34 4.0 43 44 4.9 4.8 4.4 4.1 3.8 3.0 2.6 39
3 30 Min/Max | 1.7/4.1 19/46 24/55|24/62 34/59 35/62 | 3.2/6.1 3.1/52 28/53| 2.5/53 1543 1435|3546
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -0.1 1.6 6.7 119 174 22.5 25.0 24.2 20.3 13.7 8.2 2.6 12.8
Daily Minimum Temp 4.8 3.4 1.2 5.8 1.4 16.6 19.3 18.7 14.7 i 2.8 2.1 73
Daily Maximum Temp 4.6 6.5 122 17.9 234 284 30.7 29.7 25.8 19.6 13.6 7.3 18.3
Record Minimum Temp | -21.7 -19.4 -144 -6.7 0.0 4.4 10.0 7.2 1.7 -3.9 -10.6 -17.8 -21.7
Record Maximum Temp | 23.9 26:1 30.6 344 36.7 37.8 40.0 40.6 37.8 333 28.3 25.0 40.6
HDD, Base 18.3°C 57 470 360 193 60 0 0 0 16 153 303 487 2615
CDD, Base 18.3°C 0 0 0 0 33 126 207 183 74 9 0 0 632
Relative Humidity (%) 63 61 59 59 66 68 69 71 71 69 67 66 66
Wind Speed (m/s) 42 4.4 4.6 4.6 3.9 3.6 34 3.4 35 24 4.0 4.1 38
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